Let G=A,, Ap+l, Ap+2, S,, or S,+I, where ~25 is a prime. It is shown that if M is an ir- groups. The result is also used to obtain bounds for the size of H' (A,,M) for all n.
Introduction
Let G be a finite group and (*) 1 -+ R --t F+ G --t 1 be a presentation of G by a finitely generated free group F. Then 17 = R/[R, R] is a ZG-lattice and is called the relation module of G associated with the presentation. Any relation module i? can be decomposed as R = A BP, where P is projective and A has no nonzero projective summand. A is called a relation core of G. Now A is uniquely (up to local isomorphism) determined by G. In particular, one is interested in whether A is indecomposable. See [2] for a detailed discussion. We note that if G can be generated by two elements, then for any minimal presentation (*) i? itself is a relation core (cf.
[2, Proposition 6.21).
In [3, 4] , this problem was studied for various classes of groups. In particular, for G an alternating or symmetric group, the problem was reduced to a certain inequality on the first cohomology group.
In this note, we prove this inequality. More specifically, we show the following: 
for any nontrivial irreducible FG-module M with qzp.
Proof. We will produce a subgroup T of G satisfying
, and (iii) T=EV with E4 T and E a q'-group.
Assuming
(i), (ii), and (iii), it follows by Lemma 4 that
Since V freely permutes the nontrivial eigenspaces of P, it follows that We state the next result more generally than we need. Note that this answers a question of Wielandt (see [7, 21 .7a]) on subgroups of S, containing the normalizer of a Sylow p-subgroup. Proof. First consider the case q # 3. Now V has orbits of size p -1, 1, and 2. Thus V normalizes E = (g) where g is a 3-cycle. Set T= EV. Clearly, (S, T) is transitive, and since it contains a p-cycle, it must be primitive. Since it contains a 3-cycle, it follows from [9, Theorem 13.31 that (S, T) ?A, and so G= (S, T). Thus as in the proof of Proposition 6, the result follows. (Note thatf(n)/n-+l as n-tm.) 0
Proposition 7. Let p 2 5 be prime. Let G = Sr or A, with P a Sylow p-subgroup of G. Then N= No(P) is maximal in G unless G = A,, and

